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(54) OPERATION CONTROL DEVICE OF WHEEL CONSTRUCTION MACHINERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a same operation as 



conventional wheel construction machinery having hydraulically 
driven working device and a traveling device In wheel construction 
machinery having a working device driven by pressurized oil 
discharged from a hydraulic pump and a traveling device driven by 
an electric motor. 

SOLUTION: The wheel construction machinery comprise the 
working device 104 having an engine, the hydraulic pump 3. and a 
generator 2 installed on the body thereof and the traveling device 
99 driven by the electric motor 20 rotatingly driven by a power from 
the generator 2. A controller 7 increases and decreases the 
rotational speed of the engine 1 according to the amount of 
operation of an accelerator pedal 70, and increases and decreases 
the rotational speed of the electric motor 20 according to the 
amount of operation of the accelerator pedal 70 and the amount of 
operation of an inching pedal 73 to control the vehicle speed of the 
body. The controller 7 comprises a control function for increasing 
the vehicle speed of the body according to the amount of operation 
of the accelerator pedal 70 and a control function for decreasing 
the vehicle speed of the body according to the amount of operation 




of the inching pedal 73. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this trauislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A car body is equipped with an engine and a hydraulic pump, and it has a traveller and the 
work device driven by the pressure oil breathed out from said hydraulic pump. As an operator guidance 
means of said traveller and work device In the actuation control unit of the wheel mounted construction 
equipment equipped with the control lever which directs actuation of the accelerator pedal and inching 
pedal which direct vehicle speed change of a car body, and said work device The power plant which 
drives said traveller with the power of said engine, An engine revolving-speed-control means to consider 
as the configuration which has the motor which carries out a rotation drive with the power of said power 
plant, and drives said traveller, and to make the number of rotations of said engine fluctuate according to 
the control input of said accelerator pedal, The rotational frequency of said motor is made to fluctuate 
with the control input of said accelerator pedal, and the control input of said inching pedal, and it has the 
transit control means which controls the vehicle speed of a car body. Said transit control means The 
actuation control unit of the wheel mounted construction equipment characterized by having the 
function which increases the vehicle speed of a car body according to the control input of said 
accelerator pedal, and the function to reduce the vehicle speed of a car body according to the control 
input of said inching pedal. 

[Claim 2] It is the actuation control device of the wheel mounted construction equipment characterized 
by not interlocking the control input of said accelerator pedal, and the engine speed of said engine when 
an engine engine speed is made to fluctuate according to the control input of said accelerator pedal when 
said engine revolving-speed-control means has the control input of said control lever in the actuation 
control device of a wheel mounted construction equipment according to claim 1, and there is no control 
input of said control lever. 

[Claim 3] It is the actuation control unit of the wheel mounted construction equipment characterized by 
to have the mode change-over switch in activity mode and transit mode, and for said engine revolving- 
speed-control means to make an engine engine speed fluctuate as drive selection of a car body according 
to the control input of said accelerator pedal in the actuation control unit of a wheel mounted 
construction equipment according to claim 1 at the time of activity mode, and not to interlock the 
control input of said accelerator pedal, and the engine speed of said engine at the time of transit mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the actuation control unit of the wheel 
mounted construction equipment equipped with the work device driven by the pressure oil breathed out 
from the hydraulic pump, and the traveller driven with a motor with respect to the actuation control unit 
of wheel mounted construction equipments, such as a wheel loader. 
[0002] 

[Description of the Prior Art] As a traveller of wheel mounted construction equipments, such as a wheel 
loader, a hydrauhc-drive method which is indicated by JP,6-58412,A, for example is put in practical use. 
This traveller makes closed circuit connection of a variable-capacity mold hydraulic pump and the 
variable displacement oil hydraulic motor by the main line of a pair, and it drives a variable 
displacement oil hydraulic motor by the pressure oil breathed out from the variable-capacity mold 
hydraulic pump, drives a wheel by the drive of a variable displacement oil hydrauUc motor, and they are 
made it to carry out transit actuation. The source of power of a variable-capacity mold hydraulic pump is 
an engine, since an engine speed will increase and the amount of discharge flow of a variable-capacity 
mold hydraulic pump will increase if the control input of an accelerator pedal is increased, the rotational 
frequency of a variable displacement oil hydraulic motor also increases, and a travel speed becomes 
quick. If the control input of an accelerator pedal is decreased, in order that an engine speed may 
decrease and the amount of discharge flow of a variable-capacity mold hydrauhc pump may decrease, 
the rotational frequency of a variable displacement oil hydraulic motor will also decrease, and a travel 
speed will become slow. 

[0003] Moreover, with the actual product, it has the inching pedal which directs vehicle speed change of 
a car body with an accelerator pedal as an operator guidance means of a traveller in addition to the 
above-mentioned accelerator pedal, the pre-go-astem switch lever which directs a switch of go-astem 
actuation before a car body, and the brake pedal which directs braking of a car body. 
[0004] If the inching pedal is coordinated with the hydraulic circuit which drives the **** cylinder of 
the above-mentioned variable-capacity mold hydraulic pump, and the above-mentioned brake pedal and 
operates an inching pedal, it will reduce the discharging volume of the variable-capacity mold hydrauUc 
pump 5 according to the control input, will decrease the amount of discharge flow of a variable-capacity 
mold hydraulic pump by this, will decrease the rotational frequency of a variable displacement oil 
hydraulic motor, and will make a travel speed late. If the inching pedal 75 is operated more than a 
certain amount of control input, a brake bulb will operate, a brake cylinder operates according to the 
control input, brakes are applied to a wheel, and a car body is stopped. 

[0005] Moreover, wheel mounted construction equipments, such as a wheel loader, are equipped with 
the front work device in which a hydraulic drive is carried out by the oil hydrauhc cylinder, and the 
rotation drive of the hydraulic pump which is the hydrauhc power unit of an oil hydraulic cyUnder is 
carried out with an engine with the variable-capacity mold hydrauUc pump of the above-mentioned 
traveller. The control lever is prepared as an operator guidance means of a front work device. Moreover, 
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since an accelerator pedal controls an engine speed as mentioned above, if an accelerator pedal is 
operated, the rotational frequency of the hydraulic pump which drives the oil hydraulic cylinder of the 
front work device connected to the engine will also be controlled, the amount of pump discharges 
increases, and it changes the rate of a front work device. That is, an accelerator pedal also has a role of 
an operator guidance means of a front work device. 

[0006] DAMPUHE approach is carried out by breaking in an accelerator pedal as an example of 
actuation of the conventional wheel mounted construction equipment constituted as mentioned above, so 
that a front work device may not be slowed down to for example, a discharge loading activity, stepping 
on an inching pedal, with the high-speed rotation of the engine carried out, decreasing the amount of 
discharge flow of a variable-capacity mold hydraulic pump, and decreasing the rotational frequency of a 
hydrauUc motor, making the vehicle speed into a low speed. And a control lever is operated and a front 
work device is made to drive. 

[0007] On the other hand, an electric drive method like the publication to JP,1 1-1 5893 7,A as a traveller 
of a wheel mounted construction equipment is also examined. This traveller is a method which a 
generator and a hydraulic pump drive [ method ] by engine drive, and an electric motor drives [ method ] 
with the power generated with the generator about transit, and carries out the transit drive of the car 
body by the drive of this electric motor. 

[0008] Moreover, since the electric motor used in such a drive method is an electric motor of alternating 

current system, it usually needs an inverter. Moreover, the power which remained at the time of the light 

loads at the time of no running etc. is conserved, and in order to use at the time of heavy loading at the 

time of transit etc., the dc-battery in which power is stored is also needed. 

[0009] And it shows it. [ drawing 12 ] [ such an electric drive system ][**][ type ] 

[0010] In drawing 12 , a generator 202 drives by the drive of an engine 201, and power is generated. 

Control stored in a dc-battery 222 by the inverter / converter 221 and control which makes an electric 

motor 220 drive with the power of a dc-battery 222 are performed, and an electric motor 220 drives the 

power generated with the generator 202. A wheel 204 drives by the drive of this electric motor 220, and 

a car body carries out a front and go-astem actuation. 

[001 1] By the drive method by the electric motor which consists of the above configuration, an electric 
motor 220 is operated as a generator at the time of car moderation, the kinetic energy at the time of car 
moderation is collected as power, and it stores in a dc-battery 222 by the inverter / converter 221. The 
collected power is used in order to make an electric motor 220 stir up a riot at the time of a transit drive. 
[0012] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above- 
mentioned conventional technique. 

[0013] In the wheel mounted construction equipment equipped with the traveller of a hydraulic-drive 
method which is indicated by JP,6-58412,A, it is recoverable in the form where engine rotation is 
assisted for the kinetic energy, at the time of car moderation. However, at the time of transit, energy at 
the time of car moderation cannot be used, and sufficient energy-saving effectiveness cannot usually be 
demonstrated at it. 

[0014] When constituted to the system which carries a dc-battery in an electromotive traveller given in 
JP,1 1-158937,A, and is shown in drawing 12 , it is possible to collect the kinetic energy at the time of 
car moderation as power, and to usxially use the collected energy at the time of transit, or transit and an 
activity. However, the actuation control system of a traveller and a work device is not examined by 
JP,1M58937,A. 

[0015] Here, since running a pubhc road is also assumed, in order to carry out near to the feeling of 
actuation of a passenger car, as for a wheel mounted construction equipment, it is desirable to adjust the 
vehicle speed according to the control input of an accelerator pedal. In the electric drive system of the 
traveller shown in drawing 12 , the rotational frequency of an engine 201 and a transit drive are not 
involved directly, but a transit drive is made by the electric motor 220. For this reason, when making the 
electric drive system of the traveller shown in drawing 12 coordinate an accelerator pedal, an accelerator 
pedal drives an electric motor 220 through an inverter / converter 221 . Therefore, even if it connected 
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the engine 1 shown in drawing 12 with the hydraulic pump which drives the oil hydraulic cylinder of a 
front work device, since an engine speed does not change when an accelerator pedal is stepped on, the 
rate of a front work device does not change, either, and an accelerator pedal does not play a role of an 
operator guidance means of a front work device. Moreover, like the example of actuation which the 
traveller of a hydraulic-drive method mentioned above, both an accelerator pedal and an inching pedal 
cannot be broken in and, as a result, actuation of gathering only the rate of a front work device, without 
gathering the rate of a car body cannot be performed. 

[0016] The 1st purpose of this invention is the thing equipped with the work device driven by the 
pressure oil breathed out from the hydraulic pump, and the traveller driven with a motor, and is offering 
the actuation control unit of the wheel mounted construction equipment which enables actuation 
equivalent to the wheel mounted construction equipment which makes both the conventional work 
devices and travellers a hydraulic drive. 

[0017] The 2nd purpose of this invention is offering the actuation control unit for wheel mounted 
construction equipments which useless rotation of an engine is further suppressed at the time of 
actuation of only a transit drive, and can reduce engine fuel consumption. 
[0018] 

[Means for Solving the Problem] A car body is equipped with an engine and a hydraulic pump in order 
to attain the above-mentioned purpose. (1) And a traveller. It has the work device driven by the pressure 
oil breathed out from said hydraulic pump. As an operator guidance means of said traveller and work 
device In the actuation control unit of the wheel mounted construction equipment equipped with the 
control lever which directs actuation of the accelerator pedal and inching pedal which direct vehicle 
speed change of a car body, and said work device The power plant which drives said traveller with the 
power of said engine. An engine revolving-speed-control means to consider as the configuration which 
has the motor which carries out a rotation drive with the power of said power plant, and drives said 
traveller, and to make the number of rotations of said engine fluctuate according to the control input of 
said accelerator pedal, The rotational frequency of said motor is made to fluctuate with the control input 
of said accelerator pedal, and the control input of said inching pedal, and it has the transit control means 
which controls the vehicle speed of a car body. Said transit control means It shall have the control 
function which increases the vehicle speed of a car body according to the control input of said 
accelerator pedal, and the control ftinction which reduces the vehicle speed of a car body according to 
the control input of said inching pedal. 

[0019] Thereby, while being able to fluctuate the rate of a work device, and the rate of a car body 
according to the control input of an accelerator pedal, with the control input of an accelerator pedal and 
an inching pedal, the rate of a car body can be stopped at the time of the compound control action of a 
work device and a traveller, securing the rate of a work device, and actuation equivalent to the 
conventional wheel mounted construction equipment which both a work device and a traveller drive by 
the pressure oil is attained at it. 

[0020] (2) In the above (1), preferably, said engine revolving-speed-control means shall not interiock the 
control input of said accelerator pedal, and the engine speed of said engine, when an engine engine 
speed is made to fluctuate according to the control input of said accelerator pedal when there is a control 
input of said control lever, and there is no control input of said control lever. 

[0021] Thereby, a work device does not drive, but at the time of actuation of only a traveller, since the 
control input of an accelerator pedal is not interlocked with an engine engine speed, it can suppress 
useless rotation of an engine and can reduce engine fuel consumption. 

[0022] (3) Moreover, in the above (1), shall have the mode change-over switch in activity mode and 
transit mode, said engine revolving-speed-control means shall make an engine engine speed fluctuate as 
drive selection of a car body preferably according to the control input of said accelerator pedal at the 
time of activity mode, and tiie control input of said accelerator pedal and the engine speed of said engine 
shall not be interlocked at the time of transit mode. 

[0023] Thereby, a work device does not drive, but at the time of actuation of only a traveller, since the 
control input of an accelerator pedal is not interlocked with an engine engine speed, it can suppress 
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useless rotation of an engine and can reduce engine fuel consumption. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0025] First, drawing 1 - drawing 5 explain the gestalt of operation of the 1st of this invention. 
[0026] In drawing 1 , 1 is a prime mover (only henceforth an engine), for example, a diesel power plant, 
it has the fiiel-oil-consumption control device 10, and an engine speed is controlled by controlling fuel 
oil consumption. It connects with a generator 2, the hydraulic pump 3 for front steerings, and the 
hydraulic pump 4 for brakes with a shaft 1 1, the power of an engine 1 is transmitted to these generators 
2 and hydraulic pumps 3 and 4 with a shaft 11, and an engine 1 drives them. 
[0027] A generator 2 is connected to an electric motor 20 and a dc-battery 22 through an inverter / 
converter 21, and the power generated when a generator 2 drove drives the electric motor 20 of a 
traveller 99 with the power generated with the generator 2, or the power of a dc-battery 22 while being 
stored in a dc-battery 22 through an inverter / converter 21 . If an electric motor 20 drives, a wheel 104 
will drive and the car body of a wheel mounted construction equipment will carry out a front and go- 
astem actuation. An inverter / converter 21 performs a switch of control of whether the power generated 
with the generator 2 is stored in a dc-battery 22, or to drive an electric motor 20 with the power. 
[0028] The pressure oil breathed out from the hydraulic pump 3 is supplied to the arm hydraulic cylinder 
31 of the front work device 107 (refer to drawing 6 ), a bucket hydrauUc cylinder 33, and the steering 
cylinder 35 of a power steering system through a direction and the flow rate change-over valves 30, 32, 
and 34, respectively, and drives them. 

[0029] The pressure oil breathed out from the hydraulic pump 4 is led to a brake gear 40 through the 
flow rate change-over valve (brake bulb) 42, applies brakes to a wheel 104 according to the amount of 
switches of the flow rate change-over valve 42, and stops a car body. 

[0030] The above wheel mounted construction equipments are equipped with the actuation control unit 
conceming the gestalt of this operation, and an accelerator pedal 70, a steering handle 71, the front 
control lever 72, the brake pedal 73, the pre-go-astem switch lever 74, and the inching pedal 75 are 
formed as an operator guidance means of a traveller 99 and the front work device 107. 
[0031] A steering handle 71 is for cutting a steering, changes the amount of switches of a direction and 
the flow rate change-over valve 34 (opening) according to the control input, and makes the steering 
cylinder 35 drive according to the amount of switches. 

[0032] The front control lever 72 is for directing actuation of the front work device 107, changes the 
amount of switches of a direction and the flow rate change-over valves 30 and 32 (opening) according to 
the control input, and makes an arm hydraulic cylinder 31 and a bucket hydrauUc cylinder 33 drive 
according to the amount of switches. 

[0033] The pre-go-astem switch lever 74 is for directing a switch of go-astem actuation before a car 

body, it can switch to 3 of N location (neutrality), F location (advance), and R location (go-astem) 
locations, and the actuation signal is transmitted to a controller 7. A controller 7 transmits the signal 
which switches the hand of cut of an electric motor 20 to an inverter / converter 21 according to the 
actuation signal corresponding to the change-over location, switches the driving direction of a wheel 
104, and carries out the front and go-astem actuation of the car body. 

[0034] An accelerator pedal 70 is for directing rate change of the front work device 107 and rate change 
of a traveller 99, and the actuation signal is transmitted to a controller 7. About speed control of the front 
work device 107, a controller 7 outputs the fuel-injection command according to the control input 
(opening) to the fuel-oil-consxunption control device 10, and changes the rotational frequency of an 
engine 1. 

[0035] The relation between the control input (opening) of an accelerator pedal 70 and the rotational 
frequency of an engine 1 is shown in drawing 2 . If the control input of an accelerator pedal 70 is 
increased, the engine speed of an engine 1 will increase, and if the control input of an accelerator pedal 
70 is decreased, both relation is set up so that the engine speed of an engine 1 may decrease. Nmin is the 
minimum engine speed of an engine 1. The fuel-injection command which the relation between the 
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control input (opening) of such an accelerator pedal 70 and the engine speed of an engine 1 is 
memorized by the store of a controller 7, calculates the target engine speed of an engine 1 to it based on 
this relation, and corresponds to it is outputted to the fuel-oil-consimiption control unit 10. 
[0036] Moreover, a controller 7 controls a traveller 99 about speed control of a traveller 99 to become a 
rate according to the control input of an accelerator pedal 70 (after-mentioned). 

[0037] A brake pedal 73 is for braking a car body, and the actuation signal is transmitted to a controller 
7. A controller 7 outputs the driving signal according to the control input to the flow rate change-over 
valve (brake bulb) 42, and changes the opening of the flow rate change-over valve 42. 
[0038] The relation between the control input (opening) of a brake pedal 73 and the opening of the flow 
rate change-over valve 42 is shown in drawing 3 . If the control input of a brake pedal 73 is increased, 
the opening of the flow rate change-over valve 42 will increase, and if the control input of a brake pedal 
73 is decreased, both relation is set up so that the opening of the flow rate change-over valve 42 may 
decrease. If the opening of the flow rate change-over valve 42 increases, the flow rate of the pressure oil 
supplied to a brake gear 40 will increase, the brake force concerning a wheel 104 is made to increase, 
and a car body is stopped. The driving signal which the relation between the control input (opening) of 
such a brake pedal 73 and the opening of the flow rate change-over valve 42 is memorized by the store 
of a controller 7, calculates the target opening of the flow rate change-over valve 42 to it based on this 
relation, and corresponds to it is outputted to the flow rate change-over valve 42. 
[0039] The inching pedal 75 directs rate change of a car body as another means of an accelerator pedal 
70, and the actuation signal is transmitted to a controller 7. A controller 7 is combined with the rotation 
command of the electric motor 20 which calculated the rotation command of the electric motor 20 
according to the control input, and was calculated according to the control input of an accelerator pedal 
70, outputs the rotation command to an inverter / converter 21, and controls the rotational speed of an 
electric motor 20 while it outputs the driving signal according to the control input to the flow rate 
change-over valve (brake bulb) 42 and changes the opening of the flow rate change-over valve 42. 
[0040] The relation between the control input (opening) of the inching pedal 75 and the opening of the 
flow rate change-over valve 42 is shown in drawing 4 . If the control input of the inching pedal 75 is 
increased beyond a certain value lo, the opening of the flow rate change-over valve 42 vsdll increase, and 
if the control input of the inching pedal 75 is decreased, both relation is set up so that the opening of the 
flow rate change-over valve 42 may decrease. If the opening of the flow rate change-over valve 42 
increases, the flow rate of the pressure oil supplied to a brake gear 40 will increase, the brake force 
concerning a wheel 104 is made to increase, and a car body is stopped. The driving signal which the 
relation between the control input (opening) of such an inching pedal 75 and the opening of the flow rate 
change-over valve 42 is memorized by the store of a controller 7, calculates the target opening of the 
flow rate change-over valve 42 to it based on this relation, and corresponds to it is outputted to the flow 
rate change-over valve 42. 

[0041] The processing facility of the controller 7 which generates the rotation command of an electric 
motor 20 based on the control input of an accelerator pedal 70 and the control input of the inching pedal 
75 to drawing 5 is shown. 

[0042] In drawing 5 , the controller 7 has 1st rotation command operation part 7a, 2nd rotation 
command operation part 7b, and each function of synthetic section 7c. 

[0043] Based on the relation of the control input of an accelerator pedal 70 and the rotation command of 
an electric motor 20 which were memorized by the storage of a controller 7, 1st rotation command 
operation part 7a calculates the rotation command of the electric motor 20 according to the control input 
of an accelerator pedal 70, and outputs it to synthetic section 7c. If the control input of an accelerator 
pedal 70 is increased, a rotation command will increase, and if the control input of an accelerator pedal 
70 is decreased, the relation between the control input of an accelerator pedal 70 and the rotation 
command of an electric motor 20 is set up so that a rotation command may be decreased. 
[0044] Based on the relation of the control input of the inching pedal 75 and the rotation command of an 
electric motor 20 which were memorized by the store of a controller 7, 2nd rotation command operation 
part 7b calculates the rotation command of the electric motor 20 according to the control input of the 
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inching pedal 75, and outputs it to synthetic section 7c. If the control input of the inching pedal 75 is 
increased, a rotation command will increase, and if the control input of the inching pedal 75 is 
decreased, the relation between the control input of the inching pedal 75 and the rotation command of an 
electric motor 20 is set up so that a rotation command may be decreased. 

[0045] Synthetic section 7c is the subtraction section, performs the operation which reduces the rotation 
command calculated by 2nd rotation command operation part 7c from the rotation command calculated 
by 1st rotation command operation part 7a, and computes the rotation conunand for an output. This 
rotation command is outputted to an inverter / converter 21, controls the rotational speed of an electric 
motor 20, and controls the travel speed of a car body. 

[0046] When only an accelerator pedal 70 was operated, the control input of an accelerator pedal 70 
increased, the travel speed of a car body increases and both an accelerator pedal 70 and the inching 
pedal 75 are operated by the above processing facilities, the travel speed of a car body decreases 
according to the control input of the inching pedal 75. 

[0047] The appearance of a wheel loader is shown as a wheel mounted construction-equipment example 
by which this invention is appUed to drawing 6 . 

[0048] In drawing 6 , 100 is a wheel loader, and the wheel loader 100 consists of a driver's seat 101, car- 
body anterior part 102, and a car-body posterior part 103, and has the wheel 104,104, respectively. 
Moreover, the car-body posterior part 103 is connected with relative rotation white ** by the car-body 
anterior part 102 and the steering cylinder 35, the front work device 107 for doing digging of earth and 
sand and a loading activity is formed in the car-body anterior part 102, and the engine 1 shown in 
dravsdng 1 , a generator 2, a hydraulic pump 3 and the charge pump 4, the controller 7, the 
inverter/converter 21, the dc-battery 22, and the electric motor 20 grade are carried in the car-body 
posterior part 103. 

[0049] The front work device 107 consists of a lift arm 105 and a bucket 106. A lift arm 105 operates up 
and down by telescopic motion of an arm hydraulic cylinder 31, and carries out tilt discharge actuation 
of the bucket 106 by telescopic motion of a bucket hydrauhc cylinder 33. 

[0050] The outhne of actuation of the gestalt of this operation constituted as mentioned above is as 
follows. 

[0051] It does not step on at the time of un-running and un-working, but an accelerator pedal 70 rotates 
by Nmin, a rotation drive is carried out with an engine 1, a generator 2 generates power, and an engine 1 
stores the power in a dc-battery 22. [ of a wheel mounted construction equipment (wheel loader 100) ] 
[0052] The rotation drive of the pre-go-astem switch lever 74 is carried out with the engine 1 which a 
generator 2 rotates by Nmin like [ also when an operator means moderation of a car body and stops 
actuation of an accelerator pedal 70 while switching to F location and having advanced the car ] the time 
of un-running and un-working, power is generated, and the power is stored in a dc-battery 22. Since it 
can come, simultaneously a wheel 104 continues rotation by inertia, an electric motor 20 operates as a 
generator, and the power which the electric motor 20 generated is also stored in a dc-battery 22. 
[0053] Kinetic energy is collected as mentioned above in the form where the power which drove the 
electric motor 20 with the kinetic energy of a wheel mounted construction equipment (wheel loader 
100), and was generated is stored in a dc-battery 22, at the time of car moderation. 
[0054] Usually, at the time of transit, the rotation command of the electric motor 20 according to the 
control input of an accelerator pedal 70 is outputted, it carries out the rotation drive of the electric motor 
20 using the power stored in the dc-battery 22, and is run the electric motor at the rate according to the 
control input of an accelerator pedal 70 while controlling the rotational frequency of an engine 1 
according to the control input of an accelerator pedal 70. Thereby, the energy (power stored in the dc- 
battery 81) collected at the time of car moderation can usually be used effectively at the time of transit. 
[0055] For example, to raise only the rate of the front work device 107 by the discharge loading activity, 
without raising the vehicle speed of a car body If both an accelerator pedal 70 and the in ring pedal 73 
are broken in, the rotational frequency of an engine 1 will go up according to the control input of an 
accelerator pedal 70. While the amount of discharge flow of a hydraulic pump 3 increases and the rate of 
the front work device 107 increases The rotation command of the electric motor 20 according to the 
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control input of an accelerator pedal 70 and the rotation command of the electric motor 20 according to 
the control input of the inching pedal 73 calculate, the part of the latter rotation command and the former 
rotation command are reduced, and the drive rate of an electric motor 20, i.e., a travel speed, is reduced. 
DAMPUHE approach can be carried out making the vehicle speed into a low speed by this, a control 
lever 72 can be operated, and the front work device 107 can be operated at the rate of a request. 
[0056] Since the front work device 107 driven by the pressure oil breathed out from the hydraulic pump 
3 and the traveller 99 driven with an electric motor 20 were formed according to the gestalt of this 
operation constituted as mentioned above, the kinetic energy at the time of car moderation can be 
collected as power, the generated power can be stored in a dc-battery 22, and the collected energy can 
usually be used effectively at the time of transit, therefore the fuel consumption of an engine 1 can be 
reduced. 

[0057] Moreover, even if it has the front work device 107 driven by the pressure oil breathed out from 
the hydrauUc pump 3, and the traveller 99 driven with an electric motor 20 While speed regulation is 
possible with an accelerator pedal 70 to raise the rate of the front work device 107, and the vehicle speed 
of a car body like the wheel mounted construction equipment of the conventional hydraulic-drive 
method To gather only the rate of the front work device 107, without gathering the rate of a car body 
The rate of the front work device 107 can be gathered with the control input of an accelerator pedal 70, 
the vehicle speed of a car body can be lowered with the control input of the inching pedal 73, and 
actuation equivalent to the wheel mounted construction equipment of the conventional hydrauUc-drive 
method is attained. 

[0058] Drawing 7 and drawing 8 explain the gestalt of operation of the 2nd of this invention. The same 
sign is given to the member equivalent to what was shown in drawin g 1 among drawing. 
[0059] In drawing 7 , the difference with the gestalt of the 1st operation is a point shown in the gestalt 
and drawing 1 of this operation that the actuation signal of the front control lever 72 is inputted into 
controller 7A. 

[0060] About the drive of the arm hydraulic cylinder 31 by the front control lever 72, and a bucket 
hydrauhc cylinder 33, the drive of the steering cylinder 35 by the steering handle 71, a hand-of-cut 
switch of the electric motor 20 by the pre-go-astem change-over lever 74, the drive of the brake gear 40 
by the brake pedal 73, the drive of the brake gear 40 by the inching pedal 75, and the rotation command 
of the electric motor 20 by the accelerator pedal 70 and the inching pedal 75, it is the same as that of the 
gestalt of the 1st operation. 

[0061] The engine revolving-speed-control function of controller 7 A by the accelerator pedal 70 is 
explained below using drawing 2 and drawing 8 . 

[0062] In drawing 8 , the input situation of the opening of an accelerator pedal 70 and the front control 
lever 72 is read (step S700). Next, it distinguishes whether the front control lever 72 is operated (step 
S701). And when the front control lever 72 is operated, as shown in drawing 2 , an engine 1 is driven 
according to the control input of an accelerator pedal 70 (step S702). That is, if the control input of an 
accelerator pedal 70 is increased, the engine speed of an engine 1 will increase, and if the control input 
of an accelerator pedal 70 is decreased, the engine speed of an engine 1 will decrease, moreover, the ** 
by which an engine 1 is not interlocked with the control input of an accelerator pedal 70 by other control 
means when the front control lever 72 is not operated a halt - or revolving speed control is carried out 
(step S703). As other control means, at a certain time, the accumulation-of-electricity situation of a dc- 
battery 22 is supervised, for example, the amount of accumulation of electricity of a dc-battery 22 stops, 
or fiiUy drives an engine 1 with a minimum engine speed, and if the amount of accumulation of 
electricity of a dc-battery 22 is below predetermined level, there is a control means which raises the 
rotational frequency of an engine 1. 

[0063] In this operation gestalt constituted as mentioned above, while the same effectiveness as the 
gestalt of the 1st operation is acquired, the front work device 107 does not drive, but at the time of 
actuation of only a traveller 99, since the engine speed of an engine 1 is not interlocked with, the control 
input of an accelerator pedal 70 can suppress useless rotation of an engine 1, and can reduce the fuel 
consimiption of an engine 1 further. 
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[0064] Drawing 9 - drawing 1 1 explain the gestalt of operation of the 3rd of this invention. The same 
sign is given to the member equivalent to what was shown in drawing 1 among drawing 9 . 
[0065] In drawing 9 , the gestalt of this operation is equipped with the mode-of-operation selecting 
switch 76, and the switch signal of the mode-of-operation selecting switch 76 is inputted into controller 
7B. 

[0066] As shown in drawing 10 , it has each change-over location in in "transit mode" and "activity 
mode", and the mode-of-operation selecting switch 76 is that an operator switches to transit mode or 
activity mode, and operates it, and is selectable in one of the modes. 

[0067] About the drive of the arm hydraulic cylinder 31 by the front control lever 72, and a bucket 
hydraulic cylinder 33, the drive of the steering cylinder 35 by the steering handle 71, a hand-of-cut 
switch of the electric motor 20 by the pre-go-astem change-over lever 74, the drive of the brake gear 40 
by the brake pedal 73, the drive of the brake gear 40 by the inching pedal 75, and the rotation command 
of the electric motor 20 by the accelerator pedal 70 and the inching pedal 75, it is the same as that of the 
gestalt of the 1st operation. 

[0068] The engine revolving-speed-control function of controller 7B by the accelerator pedal 70 is 
explained below using drawing 2 and drawing 1 1 . 

[0069] In drav^ng 1 1 , the input situation of the opening of an accelerator pedal 70 and the mode 
selection switch 76 is read (step S704). Next, it distinguishes whether the mode selection switch 76 is 
chosen as "activity mode" (step S705). And when the mode selection switch 76 is chosen as "activity 
mode", as shown in drawing 2 , an engine 1 is driven according to the control input of an accelerator 
pedal 70 (step S702). That is, if the control input of an accelerator pedal 70 is increased, the engine 
speed of an engine 1 will increase, and if the control input of an accelerator pedal 70 is decreased, the 
engine speed of an engine 1 will decrease, moreover, the ** by which an engine 1 is not interlocked with 
the control input of an accelerator pedal 70 by other control means when the mode selection switch 76 is 
not chosen as "activity mode" - a halt — or revolving speed control is carried out (step S703). As the 
gestalt of the 2nd operation explained as other control means, there is a control means by the 
accumulation-of-electricity situation of a dc-battery 22. 

[0070] Also in the gestah of this operation constituted as mentioned above, while the same effectiveness 
as the gestalt of the 1st operation is acquired The front work device 107 does not drive. At the time of 
actuation of only a traveller 99 Since the control input of an accelerator pedal 70 is not interlocked with 
the engine speed of an engine 1 by switching the mode selection switch 76 to "transit mode", useless 
rotation of an engine 1 can be suppressed and the fuel consumption of an engine 1 can be reduced 
further. 

[0071] In addition, although applied to the wheel loader by making this invention into a wheel mounted 
construction equipment with the gestalt of the above operation, this invention is applicable also to the 
other wheel moimted construction equipments, such as a lift truck. 
[0072] 

[Effect of the Invention] It is the thing equipped with the work device which is driven by the pressure oil 
breathed out from the hydraulic pump according to this invention, and the traveller driven with a motor, 
and actuation equivalent to the wheel mounted construction equipment which makes both the 
conventional work devices and travellers a hydraulic drive is attained. 

[0073] Moreover, according to this invention, at the time of actuation of only a transit drive, useless 
rotation of an engine can be suppressed and engine fuel consumption can be reduced. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the actuation control unit of the wheel mounted construction 
equipment concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the relation between the opening of an accelerator pedal, and an 
engine rotational frequency. 

[Drawing 3] It is drawing showing the relation between the opening of a brake pedal, and the opening of 
a brake bulb. 

[Drawing 4] It is drawing showing the relation between the opening of an inching pedal, and the 
opening of a brake bulb. 

Prawing 5] It is the functional block diagram showing the processing facility of the controller which 
generates the rotation command of an electric motor based on the opening of an accelerator pedal, and 
the opening of an inching pedal. 

[Drawing 6] It is drawing showing the appearance of the wheel loader which is an example of the wheel 
mounted construction equipment to which this invention is applied. 

[Drawing 7] It is drawing showing the actuation control unit of the wheel moimted construction 
equipment concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 8] It is the flow chart which shows the processing facility of the engine revolving speed 
control in the controller concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 9] It is drawing showing the actuation control unit of the wheel mounted construction 
equipment concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 10] It is the explanatory view of the mode-of-operation selecting switch concerning the gestalt 
of operation of the 3rd of this invention. 

Prawing 11] It is the flow chart which shows the processing facility of the engine revolving speed 

control in the controller concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 12] It is the explanatory view of the transit driving gear at the time of using an electric motor 

with the conventional technique. 

[Description of Notations] 

1 Engine 

2 Generator 

3 Four Hydraulic pump 
7 Controller 

7a The 1st rotation command operation part 
7b The 2nd rotation command operation part 
7c The synthetic section 

10 Fuel-Oil-Consumption Control Unit 

11 Shaft 

20 Electric Motor 

21 Inverter/Converter 
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22 Dc-battery 

30, 32, 34 A direction and flow rate change-over valve 
31 Arm Hydraulic Cylinder 
33 Bucket Hydraulic Cylinder 
35 Steering Cylinder 
40 Brake Gear 

42 Flow Rate Change-over Valve 

70 Accelerator Pedal 

71 Steering Handle 

72 Front Control Lever 

73 Brake Pedal 

74 Pre-Go-astem Change-over Lever 

75 Inching Pedal 

76 Mode-of-Operation Selecting Switch 

99 Traveller 

100 Wheel Loader 

101 Driver's Seat 

102 Car-Body Anterior Part 

103 Car-Body Posterior Part 

104 Wheel 

105 Lift Arm 

106 Bucket 

107 Front Work Device 
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DRAWINGS 




[Drawing 2] 




[Drawing J] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 10] 
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[Drawing 8] 
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[Drawing 12] 
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